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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st contact means which is pattern imprint equipment from a stamp (1) to a body (2), and has a 
receptacle side (13) for said stamp (1) (11), The 2nd contact means which has a receptacle side (23) for said body (2) 
(20), In, the imprint equipment possessing the press means (10) constituted so that at least one side of said contact 
means (11 20) might be operated, in order to contact said stamp (1) on said body (2) One side of said 1st and 2nd 
contact means (11 20) is equipped with the base (21 ) and a holder (22). The holder (22) It has the 1 st edge of said 
receptacle side which forms (23) on the other hand, and the edge of the 2nd opposite side. The edge of this opposite 
side Pattern imprint equipment to the body characterized by what is connected free [ rotation ] to said base (21) so 
that it may be automatically put on an parallel location mutually, in case said stamp (1) and said body (2) contact 
mutually. 

[Claim 2] Said holder (22) is equipment according to claim 1 characterized by what it is connected free [ rotation ] to 
said base (21) through a part for the male part which contacts, and a female part (28, 25;28\ 25'). and the liquid and the 
cell (29) for holding hydraulic-medium liquid preferably are formed for between these males and female parts. 
[Claim 3] Equipment according to claim 2 with which a part for said male part (28:28*) is characterized by what is 
inserted into said female part (25;25') so that a part for said male part arranged in said female part (25;25*) (28;28') may 
be enclosed by said cell (29). 

[Claim 4] Said cell (29) is equipment according to claim 2 characterized by what is formed in the edge of said opposite 
side of said holder (22). 

[Claim 5] It is equipment according to claim 2 to 4 characterized by what one side of a part for said male part and a 
female part (28, 25;28\ 25*) is preferably arranged for on said holder (22) at said receptacle side (23) and this alignment 
of the holder (22) concerned. 

[Claim 6] Said female part (25;25') is equipment according to claim 2 to 5 characterized by what the opening part (32) 
which carries out seal contact with the periphery part for said male part (28;28') is formed for. 

[Claim 7] Said opening part (32) is equipment according to claim 6 characterized by what it has for the seal element 
which is made from a flexible material and contacts to the periphery part for said male part (28;28'X 
[Claim 8] Said periphery part is essentially circular equipment according to claim 6 or 7 characterized by things. 
[Claim 9] Said periphery part is equipment according to claim 6 to 8 characterized by what it has the diameter below 
the diameter of the receptacle side (23) in said holder (22) for. 

[Claim 10] A part for said male part (28) is equipment according to claim 2 to 9 which is formed in the edge of said 
opposite side of said holder (22), and is characterized by what said female part (25) is formed for in said base (21). 
[Claim 11] Said female part (25*) is equipment according to claim 2 to 9 which is formed in the edge of said opposite 
side of said holder (22), and is characterized by what a part for said male part (28') is formed in said base (21) for. 
[Claim 12] Equipment according to claim 2 to 1 1 characterized by what is constituted so that the pressure of the liquid 
with which the pressure sensor (34) was held in said cell (29) may be detected. 

[Claim 13] Said pressure sensor (34) is equipment according to claim 12 characterized by what is arranged in said base 



[Claim 14] Equipment according to claim 12 or 13 characterized by what the control unit (36) is constituted for based 
on the pressure detected by said pressure sensor (34) so that a predetermined pressure may be made to establish 
between said stamps (1) and said bodies (2) with said press means (10). 

[Claim 15] Said holder (22) is equipment according to claim 1 to 14 characterized by what the cooling loop formation 
(K) which lets a refrigerant pass is included for. 

[Claim 16] Said stamp (1) is equipment according to claim 1 to 15 characterized by what it has the pattern of a 
microstructure thru/or nano structure for. 

[Claim 17] Said body (2) is equipment according to claim 1 to 16 characterized by what it has the layer (2b) of the 
polymeric materials put on a substrate (2a) and this substrate for. 

[Claim 18] The 1st contact means which is pattern imprint equipment from a stamp (1) to a body (2), and has a 
receptacle side (13) for said stamp (1) (11), The 2nd contact means which has a receptacle side (23) for said body (2) 
(20). In the imprint equipment possessing the press means (10) constituted so that at least one side of said contact 
means (1 1 20) might be operated, in order to contact said stamp (1) on said body (2) One side of said 1st and 2nd 
contact means (1 1 20) is equipped with the base (21 ) and a holder (22). The holder (22) It has the 1 st edge of said 
receptacle side which forms (23) on the other hand, and the edge of the 2nd opposite side. The edge of this opposite 
side So that it may be automatically put on an parallel location mutually, in case said stamp (1) and said body (2) 
contact mutually It is connected free [ rotation ] to said base (21) through a part for the male part which contacts, and 
a female part (28. 25;28\ 25*). Between these males and female parts It is pattern imprint equipment to the body 
characterized by what the liquid and the cell (29) for holding hydraulic-medium liquid preferably are formed for. 



(21). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Field of invention This invention relates to the pattern imprint equipment from a stamp to a body generally. Especially 

this invention relates to manufacture of a microstructure thru/or nano structure. 

[0002] 

Background technique The promising technique of manufacturing nano structure, i.e., the structure of order 100nm or 
less, is the so-called nano imprint lithography. This technique is described by UA-A-5, 772,905 specification and built 
into this specification by referring to it. In such a lithography technique (main strokes are shown in drawing 1 a - 
drawing 1 d), the pattern of nano structure is imprinted from a stamp 1 to a body 2. A body 2 consists of substrate 2a 
and film 2b of the polymeric materials (resist) put on this. 
[0003] 

A stamp 1 is stuffed into this film 2b after heating film 2b to suitable temperature (drawing 1 b). And a stamp 1 will be 
separated from a body 2 if the slot 3 of the desired depth is formed in layer (film) 2b (drawing 1 c). The film which 
remained in the slot 3 is altogether removed by etching following it, and, thereby, substrate 2a is exposed, the interior 
of a substrate or a substrate was covered in the stroke (not shown) following this — being certain — others — the 
pattern in a film is reproduced in the interior of an ingredient. 
[0004] 

1st contact means by which the equipment by the United States patent mentioned above for enforcing the above- 
mentioned lithography approach has a receptacle side for a stamp, the 2nd contact means which has a receptacle side 
for a body, and the 1st and 2nd contact means are equipped with the press means for making it contact thru/or join 
together mutually. 
[0005] 

The film put on a substrate is very thin, and, generally is 50-200nm in thickness. In order to structure a body to 
homogeneity, the stamp and the body must be parallel mutually in the precision which is several nanometers. In 
industrial application, a body can have the diameter of about 15-30cm. and this means that the front faces which 
contact mutually may have the maximum angle of inclination of about ten to 7 rad (radian). When the inclination 
between a stamp and a body becomes larger, in addition to structuring a body to an ununiformity, it may lead also to 
the result of objective destruction. The body is usually actually made of the weak ingredient 2, for example, Si/SiO, 
GaAs, or InP, and the pressure which joins a substrate during contact is 4-10MPa at a high value and a general target 
[0006] 

Finally the solution which can be considered to the above-mentioned problem will be fixing the receptacle sides of 
equipment to completely parallel relation mutually. However, as for this, all bodies require completely that it should 
have a flat field by field parallel. Equipment must be adjusted by this impossible from the reasons of manufacture 
therefore according to each body. 
[0007] 

According to the solution previously suggested to this problem, two or more external force thru/or pressure sensors is 
attached in the receptacle side of a stamp thru/or a body. Based on the pressure distribution measured by them, a 
control unit controls the angular position of contact means actively. However, it is a solution means expensive [ this ] 
and complicated, and it is also difficult to scale up in order to structure a large-sized body. 
[0008] 

Outline of invention The purpose of this invention is conquering the above-mentioned problem in the conventional 
technique on the whole or partially. It is the purpose to more specifically offer the pattern imprint equipment from a 
stamp to a simple body which brings about the advanced mutual parallel relation between a stamp and a body 
[0009] 

In such equipment it is also the purpose of this invention to offer what permits contact on the stamp under the high- 
pressure force and a body. 
[0010] 

It is also the concrete purpose of this invention to offer the equipment suitable for imprinting a microstructure thru/or 

nano structure on a body. 

[0011] 

These purpose and other purposes that will become clear by the following explanation are attained by invention 

according to claim 1. The suitable operation gestalt is described by other claims. 

[0012] 

In the equipment of this invention, each receptacle side, and the stamp and body of each other which can receive in 
those fields may be put on the location which is not parallel. If a stamp contacts a body, they will have and go to a 
location parallel to mutual automatically according to force which it acts [ force ] among them and rotates the 
receptacle side of another side to one receptacle side. This equipment is a simple design, and it is constituted so that 
it may permit that a stamp contacts under high pressure to a body. This equipment can be scaled up easily because of 
the objective structuring which has again more big diameter and thickness. 



[0013] 

With a suitable operation gestalt, a holder is connected free [ rotation ] to a body through a part for the male part 
which contacts, and a female part and a liquid and the cell for receiving hydraulic-medium liquid preferably are formed 
between these males and female parts. With such equipment the quiet and gradual contact of a liquid between a stamp 
and a body is attained, thanks to the fact of giving the inertia of a constant rate to rotation of a holder. The liquid in 
the cell between a part for a male part and a female part can also absorb the rapid pressure variation which may be 
produced during contact and urges quiet and gradual contact also to this. 
[0014] 

The further advantage of this operation gestalt consists in the point of the implementability of detecting the pressure 
produced in a chamber (cell) through a pressure sensor. The pressure detected is convertible for the almost exact real 
contact pressure between a stamp and a body. So, based on the pressure detected by the pressure sensor, a press 
means becomes possible [ producing the pressure correctly specified between the stamp and the body ]. 
[0015] 

With other suitable operation gestalten, a part for a male part is inserted into a female part so that a part for the male 
part arranged in a female part may be enclosed by the cell. Consequently, the mechanical contact between a part for a 
male part and a female part serves as the minimum. 
[0016] 

When a stamp and a body rotate mutually during contact in an parallel location, the biggest force joins the objective 
periphery section. In a suitable operation gestalt when a female part's forming the opening part which carries out seal 
contact with the periphery part for a male part, and the periphery part concerned have the diameter below the 
diameter of the receptacle side in a holder, the force is made into the minimum. 
[0017] 

In order to attain the most desirable uniform contact of the stamp to a body, it is desirable to be arranged so that a 
part for a male part and a female part may serve as a receptacle side of the holder concerned and this alignment on a 
holder. 
[0018] 

Explanation of a suitable operation gestalt Drawing 2 is the mimetic diagram of the equipment concerning the 1st 
operation gestalt of this invention. This equipment is equipped with the attachment section 20 which imprinting a 
pattern from a stamp 1 to a body 2 is meant and contacts a press 10 and this press, the direction correctly defined to 
the body 12 of a press which could make the press 10 the thing of the format of a conventional technique like a fluid 
pressure actuation type press, and has been placed in a fixed position — a round trip — it has the movable piston 
element 11. This piston element 11 has the receptacle side 13 for receiving a stamp 1 in the side which faces the one 
distant from that body 1 2. 
[0019] 

This equipment is further equipped with the attachment section 20 which has the base 21 placed in a fixed position 
and a holder 22. The holder 22 has the receptacle side 23 for receiving a body 2 in the side which feces the one 
distant from the base 21. This receptacle side 23 is as essentially as the body 2 which can receive on it located in the 
same range. In the receptacle side 23. the lock means (not shown) for concluding a body 2 is arranged. Although this 
lock means can be made into the thing of the class of arbitration, for the automated manufacture, it is desirable to use 
a partial vacuum for objective conclusion. A holder 22 can be freely rotated to the base 21 so that it may explain more 
with reference to drawing 3 a and drawing 3 b below at a detail. 
[0020] 

The base 21 is equipped with the perpendicular support plate 24 and the female part of the gestalt of a lobe 25 in the 
operation gestalt of drawing 3 a and drawing 3 b. A lobe 25 has the configuration of a sleeve and is forming the cavity 
26. A holder 22 is equipped with the base plate 27, and it has a part for the male part of the gestalt of the shank 28 
projected to the side else while this base plate 27 receives it in 1 side and it forms a field 23. The shank 28 is arranged 
at the receptacle side 23 and this alignment The tip of a shank 28 is inserted into a cavity 26, and forms the closing 
cell 29 with this cavity. Both the shank 28 and the cavity 26 have the circular cross section. The seal of the gestalt of 
O ring 30 is arranged in the periphery slot 31 in the opening field 32 of a cavity 26. This O ring 30 contacts to the 
peripheral face of a shank 28, and seals a cell 29 to surrounding air. The cell 29 is filled by the suitable hydraulic- 
medium liquid of the low compressibility like brake Froude for vehicles. 
[0021] 

If a stamp 1 is pushed to a body 2, the pressure which increased in the cell 29 tends to occur and this tends to make 
it extrude O ring 30 from a slot 31. In order to oppose this, the opening field 32 has the guidance lug 33 of the shape of 
a periphery which leads to a slot 31. 
[0022] 

In order to make into the minimum the liquid spill from the cell 29 which led O ring 30. the liquid limit membrane 38 can 
be formed in a cell 29 by fixing the flexible cross 38 of a rubber ingredient in seal to a cell wall like other operation 
gestalten shown in drawing 7 . A liquid is restrained by the space between a membrane 38 and the wall of a cell 29, and 
in case a stamp 1 is pushed to a body 2. it absorbs the force received from the tip of the shank 28 which touches a 
membrane. 
[0023] 

The O ring will influence at the tip of a shank 28, when O ring 30 existed and a shank 28 inclines greatly, as shown in 
drawing 3 a and drawing 3 b. The pressure distribution at the time of pushing a stamp to a body will cross all over a 
stamp, and will become homogeneity more, when it does not have an O ring like the operation gestalt shown in drawing 

[0024] 

Through the through tube 35 of a support plate 24, the pressure sensor 34 is prolonged so that it may touch through 
the liquid in a cell 29, direct, or a septum (not shown). As shown in drawing 2 . the pressure sensor 34 is connected to 
a control unit 36 like a computer. It connects to a press 10 and this control unit 36 controls the contact over the body 
2 of the stamp 1 by the press 10 through the pressure control means 37. The pressure control means 37 is the pump 



and bulb which control the fluid pressure which acts on the piston element 11. 
[0025] 

The holder 22 is equipped with the heating means (not shown) for heating a body 2 in the suitable operation gestalt. 
Furthermore, it is appropriate for a holder 22 to have the cooling means of the gestalt of the cooling loop formation K 
(drawing 3 a) which lets a refrigerant pass. Thereby, in addition to cooling of a body 2, the temperature stability of a 
shank 28 can be secured and form status change-ization of the shank concerned can be prevented. 
[0026] 

Hereafter, with reference to drawing 2 , the operation mode of this equipment is explained briefly. In order that a 
control unit 36 may operate the pressure control means 37 and may contact the piston element 11 in the immovable 
attachment section 20. it is made to move toward this. Usually, the stamp 1 attached in the piston element 11 is not 
completely [ as the body 2 attached in the attachment section 20 ] parallel. If a body 2 is contacted, the inclination 
between a stamp 1 and a body 2 will be automatically removed by the operation of the force of acting among them. 
That is, an operation of the force rotates a holder 22 to the base 21 to the circumference of the pivoting point (pivot 
point) located at the core of the opening field 32. 
[0027] 

The liquid in a cell 29 attenuates a motion of a holder 22 during paralleHzed actuation, and. thereby, is contacted 
quietly. Then, the parallel receptacle side 13 and 23 comrades are mutually forced until a pressure sensor 34 records 
desired contact pressure. Then, a control unit 36 makes the piston element 11 fix only predetermined time. Then, a 
control unit 36 controls the pressure control means 37 to keep away the piston element 11 from the attachment 
section 20. and the structured body 2 receives it by this, and it may be removed from a field 23. 
[0028] 

By the equipment shown in drawing 2 and drawing 3, most sufficient result in manufacture of a microstructure and 
nano structure is obtained. 950K PMMA layers with a thickness of 300nm were prepared in the substrate of Si/Si02. 
This body was burned at 180 degrees C for 24 hours. And after this body was attached in equipment, the PMMA layer 
was heated to about 170 degrees C. Heating was ended at this temperature and the stamp with the pattern of 
structure with a depth of 300nm was pushed for 1 minute by the pressure of about 60 bars to the body. The body was 
cooled to about 80 degrees C by coincidence. Thus, the structured body had the pattern with a depth of about 200nm 
accompanied by good homogeneity over the whole substrate, and the diameter of the substrate in this case was about 
5cm. 
[0029] 

Drawing 4 - drawing 6 are the mimetic diagrams showing the operation gestalt of the attachment section 20 from 
which others differ, and give the same sign to the part same with being shown in drawing 2 and drawing 3. 
[0030] 

In drawing 4 , the amount of [ the female part 25 in which the base 21 and a holder 22 collaborate mutually, and / 28 ] 
male part is making the partial spherical-surface configuration on the complementary configuration and the concrete 
target Probably this operation gestalt will be able to acquire to some extent more flexible contact on a stamp 1 and a 
body 2. 
[0031] 

In drawing 5 , it has the diameter as the peripheral face and the essential target for a male part 28 in an opening field 

(base 21) with the same receptacle side 23 of a holder 22. 

[0032] 

In drawing 6 , female partial 25' is formed in a holder 22, and projected male part part 28' in contact with this female 

partial 25* is prepared in the base 21. 

[0033] 

However, this invention is not limited to the above-mentioned operation gestalt. and it should be emphasized that 
shoes thing deformation is realizable in within the limits of the attached claim. For example, a stamp 1 and a body 2 
can be replaced in an accompanying drawing. In another modification, it is arranged free [ rotation on the piston 
element 11 ] instead of a holder 22 being arranged on the base 21 of the attachment section 20. Furthermore, in 
another modification, it is designed so that the direction of the attachment section 20 may move toward the piston 
element 11. Replacing with the above-mentioned hydro mechanical (fluid pressure mechanical cable type) coupling the 
holder 22 in the operation gestalt which can be considered, and connecting with the base 21 free [ rotation ] through 
mechanical coupling should also be admitted. 
[Brief Description of the Drawings] 
[Drawing 1 a] 

Drawing showing the pattern imprint to the substrate using the nano imprint lithography by the well-known approach 
from a stamp. 
[Drawing 1 b] 

Drawing showing the pattern imprint to the substrate using the nano imprint lithography by the well-known approach 
from a stamp. 
[Drawing 1 c] 

Drawing showing the pattern imprint to the substrate using the nano imprint lithography by the well-known approach 
from a stamp. 
[Drawing 1 d] 

Drawing showing the pattern imprint to the substrate using the nano imprint lithography by the well-known approach 
from a stamp. 
[Drawing 2] 

Fundamental schematic drawing of the equipment by the 1st operation gestalt of this invention. 
[Drawing 3 a] 

Drawing in which being the expansion side elevation of the attachment section in the equipment shown in drawing 2 . 
and showing some internal components with a broken line. 
[Drawing 3 b] 



The central sectional view of the attachment section shown in drawing 3 a. 
[Drawing 41 

The central sectional view of the attachment section by other operation gestalten of this invention. 
[Drawing 5] 

The central sectional view of the attachment section by other operation gestalten of this invention. 
[Drawing 6] 

The central sectional view of the attachment section by other operation gestalten of this invention. 
[Drawing 7] 

The central sectional view of the attachment section by other operation gestalten of this invention. 
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